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This invention relates to an improved instru-
ment for determining angles and complementary
angles in laying out rafters, polygons and the
like, and for performing other useful calculations
in the carpenter’s trade or in other trades requir-
ing similar calculations and measurements.

The primary object of this invention is to pro-
vide an instrument whereby a carpenter or other
artisan can, by simple adjustments of the instru-
ment, secure a predetermined angle for cutiing
jumber and the like, and ean by securing the in-
strument in adjusted positions, duplicate the cut-
ting angle any number of times without readjust-
ment of the instrument. .

A further object of the invention is to provide
an instrument which provides data for determin-
ing lengths of rafters and the like witheut the
necessity of making complicated calculations as
has been the usual practice in the trade.

Another object of this invention is to provide
an instrument which is convenient in size and
suitable for carrying in an artisan’s tcol chest.

Another object of this invention is to provide
an instrument which is so simple to use that no
prolonged instruction is required for the average
artisan to use it accurately and efficiently.

A further obiect of this invention is to provide
an instrument which may be adjusted to per-
form various functions in laying ouf, marking,
and reading various angles and polygon cuts in
degrees, such as are used by carpenters and
others using similar measurements and calcula-
tions.

While, for purposes of illustration, the instru-
ment is described in detail as applied o the car-
penter’s trade, it is to be understood that the use-
fulness of the instrument is not limited to that
trade. It is also useful in sheet metal work, the
working of plastic or glass, and in making draw-
ings and the like requiring similar measuraments
and mathematical calculations.

The improved instrument in accordance with
this invention will now be described with partic-
ular reference to the accompanying drawings. In
the drawings, wherein the reference symbols re-
fer to like parts wherever they are shown, there
is illustrated a preferred embodiment of my in-
vention. In the drawings: ]

Figure 1 is a plan view of the side of the in-
strument in accordance with my invention which
carries scales for use in determining the angu-
larity of cut for common raffers, with portions
of the arms broken away to show the full scales:

Figure 2 is a plan view of the opposite side of
the instrument to that shown in Figure 1 and
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which carries scales for determining the angu-
larity of eut for hip and valley rafters with a
portion of the arm broken away to show the full
scales appearing on this side of the instrument.

Figure 3 is a side. elevation of the instrument
with parts broken away to show the details of
construction.

Figure 4 is a view illustrating the use of the
instrument for determining the angularity of cut
of a common rafter.

Figure 5 and Figure 6 illustrate different meth-
ods of using the instrument as a scribe.

Figure 7 illustrates the use of the instrument
to lay out polygon cuts.

With more detailed reference to the drawings
particularly Figures 1, 2, and 3, the numeral |
designates the triangular base of the instrument
which is in the form of a flat sheet of any suit-
able material such as metal or a plastic that is
suitable for the particular job for which the in-
strument is to be used. Each face of the tri-
angular base member | is provided with various
graduated scales as illustrated in Figures 1 and 2
which will be fully deseribed hereinafter in con-
nection with various illustrative uses of the in-
strument.

The triangular base member | carries two
arms, 2 and § positioned on one side thereof, and
an arm £ positioned on its cpposite side. The
base triangle { is provided with a hole within one
of the smaller angles of the base and opposite
the scales appearing on each face. Each of the
arms 2 and 3 are provided with holes of the same
size positioned near one end of each of the arms.
The bolt 5 aligns and passes through the said
hole in the base triangle { and the holes in the
arms 2 and 3 so that the said arms are pivotally
mounted on the base triangle { and are adjust-
able with respect thereto and with respect to each
other. The hole in arm 2 through which the
bolt § passes is elongated in the form of a slot
§ running the length of the arm 2 which allows
the arm 2 to slide lengthwise with respect to the
bolt 8.

The arm 4 is provided with a hexagonal hole
which is adapted to fit 2 hexagonal section just
below the threads of the bolt 8. The hexagonal
hole in arm 4 is so positioned that the arm § is
aligned with the arms 2 and & when all of the
arms are positioned on the bolt 8. When so po-
sitioned the arm 4, uniike arms 2 and 3, is rigidly
attached to the boit The arms 3 and 4 are
provided with flanges %, 7, 7, and 7 along each
edge which provide bearing surfaces which can
be placed along the edge of a timber when . the
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instrument is in use to determine the angle of
a cut of the timber.

Two spring tension members 8, 8 having holes
near one end are positioned on the outer sides of
the arms 3 and 4 and extend a short distance
along each of these arms. The bolt 5 carries a
hexagonal nut 9. Each of the six facets of the
nut forming the hexagon caries a hole providing
a means for demountably attaching a clip member
19. The nut 9 is screwed onto the bolt 5 to se-
cure a desired tension on the spring tension mem-
bers 8, § and, in turn, on the arms 2, 3, and 5.
This bolt is then locked in place by swinging the
clip member |8 downwardly into a position paral-
lel to the face of the arm 4 and between upstand-
ing walls or flanges 7, 7 running along the sides
of the arm 4. By means of this combination, the

tension on the arms 2, 3, and 4 may be adjusted.

so that the arms may move freely with respect
to each other and with respect to the triangular
base member { or it may be adjusted easily and
quickly to be tight enough to hold the arms firmly
in a predetermined position.

The locking of the arm 4 to the bolt § by means
of the hexagonal opening through the arm and
the short hexagonal section of the bolt § com-
bined with the locking of the nut § to the arm 4
by means of a spring clip {8 prevents the nut 8
from unscrewing from the bolt 3 with the move~
ment of the arms with respect to the base. This
makes possible an adjustment of the tension on
the arms by the adjustment of the position of the
nut 8 which remains fixed until such time as the
user of the instrument desires to change it by
raising the spring clip 10 and readjusting the
position of the nut 8.

The arm 3 is provided with an inwardly pro-
jecting member |1 adapted to ride along a por-
tion of the face of the triangular base | which
does not bear an engraved scale. This projection
avoids obliteration of the scales on the face of
the triangular member by repeated adjustments
of the arm 3. The arm 2 is provided with a hole
through which the inward projection [i can be
extended when the arm 3 is superimposed on the
arm 2. When the arms are superimposed in this
manner the inward projection {1 engages the
arm 2 so that the arms 2 and 38 can be swung in
unison and the arm 2 maintained in a position
such that it does not interfere with the use of
the arm 3. The inward face of the arm 4 is simi-
larly provided with an inwardly projecting mem-
ber 12 adapted to ride along a portion of the
triangular member | which does not bear an
engraved scale. This projection like the pro-
jection i avoids obliteration of the scale by re-
peated adjustments of the arm.

The arms 3 and & are each provided with two
windows {4, 14 and 15, 15. The windows {4, 14
and (3, 15 are each shaped in such a manner as
to provide a pointer i6, 16, {6, {8 which is at the
center which are adapted to read the scales ap-
pearing on the base triangle {. The side of the
instrument shown in Figure 1, adapted for the
cutting of common raiters, carries a scale 7
which forms a segment of a circle having the
center of the nut § as a radius. This scale com-
prises three sets of figures. The lower line of
figures labeled “pitch” on Figure 1 is a designa-
tion of the pitch of the roof to be built in terms
of inches of rise for each 12 inches of run. The
upper two lines of figures give the length of a
common rafter in terms of inches and sixteenths
of an inch for each foot of run of a roof having a
pitch designated by the figure shown on the
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lower scale. The scale labeled I8 is 4 continua-
tion of the scale 17 for the cutting of rafters for
a roof having an angular pitch of more than 45
degrees or 12 inches of rise to 12 inches of run.

The use of my improved instrument for the
cutting of common rafters in connection with
scale 17 will be explained with particular refer-
ence to Figure 4. For the purposes of illustra-
tion, the cutting of a rafter for a roof having a
pitch of 5 or § inches of rise to 12 inches of run
is selected. In cutting a rafter for a roof of this
pitch, the pointer {¢ on an arm 3 is set opposite
the numeral 5 on the lower line of scale {7 and
locked into place by means of the hexagonal nut
¢ and the spring clip 19. In carrying out this
operation, the arm 3 is superimposed on the arm
2 so that the arm 2 does not interfere with the
operation. When this is done, the numerals 5
and 13 can be seen through the window 15 as
shown by the instruments A and B illustrated in
Figure 4. In Figure 4, instrument A is illus-
trated in position to allow the scribing of the -
plumb cut of the rafter 20 at the peak of the roof.
The instrument B is shown in position for
scribing the plumb and level cuts for notching
the rafter to position it on the plate of the
frame of the building. The number 13 showing
through the window {5 means that the rafter
must be 13 inches in length for each 12 inches
of horizontal run of the rooi.

For the cutting of rafters for a rcof having
a pitch greater than 12, the arm 3 is positioned
so that the pointer {5 of window (4 is on the de-
sired pitch shown on scale 18. The instrument is
used in an exactly reversed position for each of
the scribe cuts, as compared with the position in
which it is used in connection with a roof hav-
ing a pitch of less than 12.

The scale 19 utilized in conjunction with the
peinter §6 of window 14 in the arm 3 is used for
making hexagon, octagon, decagon, dodecagon
cuts as illustrated by Figure 7 in which my im-
proved instrument is shown in use for making
octagon cuts on a timber 3. In making an octa-
gon cut the arm 4 is positioned with the pointer
18 of window 14 on the graduation of scale i9
marked “Oct.”

Referring to Figure 2; the scale 32 is for use
in the cutting of and determination of the length

; of hip and valley rafters for a roof of any given

piteh. The lower line of figures on the scale 30
designates the pitch of the roof while the upper
two lines give the length of the hip or valiey
rafter in inches and sixteenths of an inch, re-
spectively. The use of the instrument in con-
nection with this scale in the cutting of hip and
valley rafters is exactly parallel to that of scale
17T shown in Figure 1 when used in connection:
with the cutting of common rafters.

The scale designated 31 shown on Figure 2 is
given in degrees and is used in conjunction with
pointer 16 of window {4. The number which
shows at the end of the pointer {6 of window (4
is the angle in degrees between the edge of the
arm 4 and the edge 32 of the triangular base
member 1.

The arm 4 is provided with a pointer 33 at its
free end, which is adapted to register on the
scale 284 engraved on the face of the base mem-
ber I. The figures of scale 34 are in terms of
the pitch of the common rafters of a roof in
terms of inches of use to inches of run while
the actual placement of the graduations. desig-
nated by these figures is such that a setting of
the pointer 32 on the figure designating the pitch-
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being utilized for the common rafters gives the
correct angle for the cutting of hip and valley
rafters used in the roof.

Referring again to Figure 1, the arm 3 is pro-
vided with a pointer 85, which is adapted to
register with the scale 3§ engraved on the face
of the base member {. The figures of scale 36
are in terms of the pitch of the common rafters
of a roof in terms of inches of use to inches of
run, while the actual placement of the gradu-
ations designated by these figures is such that
a setting of the pointer 3% on the figure desig-
nating the pitch being utilized for the common
rafters gives the proper angle of cut for use in
cutting any jack rafters utilized in the roof.

The scales 37, 37 engraved along edges of the
base member { and are suitakle measuring
scales, such as, an inch scale graduated to cne-
eighth of an inch as illustrated in Figures 1 and
2. Associated with these scales are a series of
holes 38, 28, 38, 28, 38 entirely through and po-
sitioned along the edge of the base member i.
The holes are positioned in respect to the edges
of the arms 3 and & when the arms are locked
in a position such that the outer side is along
edge 32 of the triangular base member 1, 50
that the instrument can be used as a standard-
ized thickness gauge, as illustrated in Figure 5.
In using the instrument in this manner, arm 3
or 4 is locked in position along the edge 32 of
the instrument. The inner edge of arm 3 is
then placed along the edge of a timber 339 as
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shown in Figure 5 and the timber marked by -

placing a pencil or scribe in the suitably posi-
tioned hole 38 and then drawing the instru-
ment along the timber.

The instrument may also be used as an ad-
justable scribing gauge as illustrated hy Figure 6.
As already described hereinbefore; the arm 2 is
provided with a slot 8 which renders it adjust-
able as well as rotatable with respect {o bolt &.
This arm is engraved with suitable measuring
scales 39, 38 and has a hole 43 positioned at the
zero end of the measuring scale. To utilize the
instrument as an adjustable scribing gauge, the
arm 2 is disengaged from the arm 3 by loosening
the hexagonal nut 9 so that the inwardly pro-
jecting member [{ can clear the arm 2. The
arm 2 is then positioned at right angles to the
edge 32 of the base triangle 1 and with the end
hearing the hole 40 extending outwardly from
the edge 32 a desired distance as measured on
the scale 39.

What I claim and desire to protect by Letters
Patent is:

1. An instrument for determining angles and
cuts of rafters and the like comprising a base
triangle having graduated scales on each face
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thereof, arms pivotally mounted on each face
of said base triangle, said arms having projec~
tions protruding inwardly therefrom so as to
contact the face of said triangular base to pre-
vent said arms from defacing graduations on
said base triangle, one of said projections being
adapted to engage a complementary arm for
movement of said complementary arm therewith
in certain positions, and to release said com-
plementary arm in certain other positions for
independent readings by each of said arms
pointers on the extremities of said arms for
registering with selected scales on a face of said
tase ftriangie, said pivoted arms being mov-

5 able across the base triangle so as to be adjusted

to a predetermined position with respect to a
scale and means for helding said arms in ad-
justed positions.

2. An instrument fgr determining angles and
cuts for rafters and the like comprising a base
riangle having graduated scales on each face
thereof, a pair of superposed arms pivoted near
a corner of said base triangle which corner is
less than 90 degrees and a window formed in
each of said arms in position to register with
each other when in one position and to register
with certain of said scales on said base triangle
so as to determine the angles of cuts and the
length of said rafter, an in-turned projection
on the upper-most of said arms adapted to regis~
ter with a hole formed in the inner-most of said
arms S0 when engaged therewith, will cause
both arms to move in unison, and when disen-
gaged will permit each of the arms to move in-
dependently of each other for determining in-
dependent readings.

WILLIAM D. SMITHSON.
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